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Inclosed  is  the  Phase  I  Inspection  Report  for  Shay  Lake  Dam  in  Sussex 
County,  New  Jersey  which  has  been  prepared  under  authorization  of  the  Dam 
Inspection  Act,  Public  Law  92-367.  A  brief  assessment  of  the  dam*? 
condition  is  given  in  the  front  of  the  report. 


Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Shay  Lake  Dam,  initially  listed  as  a  high  hazard 
potential  structure  but  reduced  to  a  low  hazard  potential  structure  as  a 
result  of  this  inspection,  is  judged  to  be  in  fair  overall  condition  and  the 
spillway  is  considered  adequate.  The  low  hazard  potential  classification 
means  that  in  the  event  •£  failure  of  the  dam,  no  loss  of  life  and  only 
minimal  economic  loss  is  expected.  However,  to  ensure  the  continued 
functioning  of  the  dam  its  impoundment,  the  following  remedial  actions 
could  be  undertaken  by  the  owner: 


a.  Retain  a  professional  engineer  qualified  in  the  design  and 
const*  notion  of  dams  to  .  ?complish  the  following: 

(1)  Investigate  the  sloughing  at  two  locations  on  the  downstream 
slope,  and  design  or  spnc:fy  remedial  measures  if  needed. 

(2)  Design  and  specify  repairs  to  the  man-made  "stairs"  at  three 
locations  on  the  d:,vns”reara  slope  to  make  them  erosion  resistant, 

(3)  Specify  and  oversee  procedures  for  removing  trees  on  the 
embankment  and  north  'hutment. 


(4)  Investigate  the  cause  of  the  wet  area  near  the  toe  of  the  dam 
and  design  remedial  measures  if  needed, 

(5)  Specify  and  oversee  replacement  of  riprap  within  zone  of  wave 
action  on  upstream  face  of  dam. 
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Shay  Lake  Dam 
Fed  ID  No.  NJ00266 
New  Jersey 
Sussex 

Unnamed  Tributary  to  Flat  Brook 
Delaware 
5  November  1979 


ASSESSMENT  OF  GENERAL  CONDITIONS 

V-" 

Shay  Lake  Dam  is  41  years  old  and  in  fair  overall  condition.  It  is 
small  in  size  and  classified  as  Low  Hazard,  a  downgrading  from  its 
initial  classification  of  High  Hazard.  The  dam  embankment  shows 
evidence  of  sloughing  at  two  locations  on  the  downstream  face. 

Trees  and  brush  are  growing  on  the  embankment  in  an  area  adjacent 
to  the  spillway  discharge  channel  and  north  abutment.  A  wet  area 
near  the  toe  of  the  embankment  was  observed.  The  spillway  can  pass 
the  100-year  discharge  and  is  adequate. T  - 

It  is  recommended  that  the  owner  retain  the  services  of  a  professional 
engineer,  qualified  in  the  design  and  inspection  of  dams,  to  accom¬ 
plish  the  following  in  the  future:  design  or  specify  and  oversee 
repair  measures  for  the  sloughing  at  two  locations  on  the  downstream 
face;  design  or  specify  repairs  to  the  man-made  "stairs"  at  three 
locations  on  the  downstream  face  to  make  them  erosion  resistant; 
specify  and  oversee  procedures  for  removing  trees  on  the  embankment 
and  north  abutment;  investigate  the  cause  of  the  wet  area  near  the 
toe'  of  the  dam  and  design  remedial  measures  if  needed;  specify  and 
oversee  replacement  of  riprap  within  zone  of  wave  action  on  upstream 
face  of  dam.  It  is  further  recommended  that  as  a  part  of  operation 
and  maintenance  procedures  the  owner  immediately  undertake  a  program 
of  regularly  checking  the  overall  condition  of  the  dam,  and  monitor¬ 
ing  of  the  wet  area  near  the  toe  of  the  dam.'  In  the  future  the 
owner  should:  clear  brush  from  the  downstream  slope  in  the  dam; 
repair  eroded  concrete  in  the  footbridge  piers;  monitor  surface 
erosion  of  the  concrete  discharge  channel  and  implement  repairs  if 
erosion  continues;  remove  debris  from  the  low-level  outlet  channel; 
exercise  the  low-level  outlet  gate  and  clean  and  paint  the  low-level 
outlet  chamber  cover.  Also  in  the  future,  the  owner  should  engage 
a  professional  engineer  qualified  in  the  design  and  construction  of 
dams  to  make  a  comprehensive  technical  inspection  of  the  dam  once 
every  two  years. 

ANDERSON-NICHOLS  &  COMPANY,  INC. 


Warren  A.  Guinan,  P.E. 

Project  Manager 

New  Jersey  No.  16848 


NAPEN-N 

Honorable  Brendan  T.  Byrne 

b.  Start  a  program  of  periodically  checking  the  condition  of  the  dam 

and  monitoring  the  wet  area  near  the  toe  of  the  dam,  ’ 

c.  Clear  brush  on  the  embankment  in  that  area  adjacent  to  the  spillway 
discharge  channel. 

d.  Repair  or  replace  the  deteriorated  portions  of  the  footbridge 
decking, 

e.  Repair  eroded  concrete  in  the  footbridge  pier. 

f.  Monitor  surface  erosion  of  the  concrete  discharge  channel  floor  and 
implement  repairs  if  erosion  continues. 

g.  Remove  the  debris  from  the  low-level  outlet  channel, 

h.  Periodically  operate  the  low-level  outlet  gate. 

i.  Clean  the  surface  and  paint  the  low-level  outlet  chamber  covers. 

A  copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofman,  New  Jersey 
Department  of  Environmental  protection,  the  designated  State  Office  contact 
for  this  program.  Within  five  days  of  the  date  of  this  letter,  a  copy  will 
also  be  sent  to  Congressman  Courter  of  the  Thirteenth  District.  Under  the 
provision  of  the  Freedom  of  Information  Act,  the  inspection  report  will  be 
subject  to  release  by  this  office,  upon  request,  five  days  after  the  date  of 
this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National  Technical 
Information  Services  (NTIS),  Springfield,  Virginia  22161  at  a  reasonable 
Please  allow  four  to  six  weeks  from  the  date  of  this  letter  for  NTIS 
have  copies  of  the  report  available. 


NAPEN-N 

Honorable.  Brendan  <T  *  Byrne 

An  important  .aspect  of  the  Dam  Safety  Program  will  be  the  implementation  of 
the  recommendations  made  as  a  result  of  the  inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
implement  our  recommendations. 

Sincerely,. 


1  Incl 
As  stated 


//JAMES  G.  TON 

yy  Colonel,  Corps  of  Engineers 
/rvDistrict  Engineer 


Copies  furnished: 

Mr.  Dirk  C.  Hofman,  P.E.,  Deputy  Director 

Division  of  Water  Resources 

N.J.  Dept,  of  of  Environmental  Protection 

P.0.  Box  CN029 

Trenton,  NJ  08625 

Mr.  John  O' Dowd,  Acting  Chief 
Bureau  of  Flood  Plain  Management 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.0.  Box  CN029 
Trenton,  NJ  08625 


SHAY  LAKE  DAM  (NJ00266) 

LORES  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 

This  dam  was  inspected  on  5  November  1979'  by  Anderson-Nichols  &  Company, 
Inc.  under  contract  to  the  State  of  New  Jersey.  The  State,  under  agreement 
with  the  U.S.  Army  Engineer  District,  Philadelphia,  had  this  inspection 
performed  in  accordance  with  the  National  Dam  Inspection  Act,  Public  Law 
92-367. , 

Shay  Lake  Dam,  initially  listed  as  a  high  hazard  potential  structure  but 
reduced  to  a  low  hazard  potential  structure  as  a  result  of  this  inspection, 
is  judged  to  be  in  fair  overall  condition  and  the  spillway  is  considered 
adequate.  The  low  hazard  potential  classification  means  that  in  the  event 
of  failure  of  the  dam,  no  loss  of  life  and  only  minimal  economic  loss  is 
expected.  However,  to  ensure  the  continued  functioning  of  the  dam  and  its 
impoundment,  the  following  remedial  ac.ions  could  be  undertaken  by  the  owner: 

a.  Retain  a  professional  engineer  qualified  in  the  design  and 
construction  of  dams  to  accomplish  the  following: 

(1)  Investigate  the  sloughing  at  two  locations  on  the  downstream 
slope,  and  design  or  specify  remedial  measures  if  needed. 

(2)  Design  and  specify  repairs  to  the  man-made  "stairs"  at  three 
locations  on  the  downstream  slope  to  maV'  them  erosion  resistant. 

(3)  Specify  and  oversee  procedures  for  removing  trees  on  the 
embankment  and  north  abutment. 

(4)  Investigate  the  cause  of  the  wet  area  near  the  toe  of  the  dam 
and  design  remedial  measures  if  needed. 

(5)  Specify  and  oversee  replacement  of  riprap  within  zone  of  wave 
action  on  upstream  face  of  dam. 

b.  Start  a  program  of  periodically  checking  the  condition  of  the  dam 
and  monitoring  the  wet  area  near  the  toe  of  the  dam. 

c.  Clear  brush  on  the  embankment  in  that  area  adjacent  to  the  spillway 
discharge  channel. 

d.  Repair  or  replace  the  deteriorated  portions  of  the  footbridge 
decking. 

e.  Repair  eroded  concrete  in  the  footbridge  pier. 

f.  Monitor  surface  erosion  of  the  concrete  discharge  channel  floor  and 
implement  repairs  if  erosion  continues. 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards 
to  human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of 
a  Phase  I  investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with 
data  available  to  the  inspection  team.  It  is  important  to 
note  that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and 
is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the 
future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  Flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) ,  or  fractions 
thereof.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the 
need  for  more  detailed  hydrologic  and  hydraulic  studies, ■ 
considering  the  size  of  the  dam,  its  general  condition 
and  the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  INSPECTION  PROGRAM 
SHAY  LAKE  DAM 

FED  ID  NO.  NJ00266  NJ  NO.  304 
SECTION  1 

PROJECT  INFORMATION 


1.1  General 

a.  Authority,  Authority  to  perforin  the  Phase  I  Safety 
Inspection  of  Shay  Lake  Dam  (also  known  as  Lake  Shawanni  Dam) 
was  received  from  the  State  of  New  Jersey,  Department  of 
Environmental  Protection,  Division  of  Water  Resources  by  letter 
dated  26  October  1979  under  Contract  FPM  No.  39  dated  28  June 
1979.  This  authority  was  given  pursuant  to  the  National  Dam 
Inspection  Act,  Public  Law  92-367  and  by  agreement  between  the 
State  and  the  U.S.  Army  Engineers  District,  Philadelphia.  The 
inspection  discussed  herein  was  performed  by  Anders on-Nichc \s 

&  Company,  Inc.  on  5  November  1979. 

b.  Purpose.  The  purpose  of  the  Phase  I  Investigation  is 
to  develop  an  assessment  of  the  general  conditions  with  respect 
to  the  safety  of  Shay  Lake  Dam  and  appurtenances  based  upon 
available  data  and  visual  inspection,  and  determine  any  need  for 
emergency  measures  and  conclude  if  additional  studies,  investiga¬ 
tions  and  analyses  are  necessary  and  warranted. 


1 . 2  Project  Description  . 

4 

a.  Description  of  Dam  and  Appurtenances.  Shay  Lake  Dam 

is  a  24  foot  high,  475  foot  long  earthfill,  clay  core  embankment 
dam  built  in  1938.  The  upstream  and  downstream  faces  are  of 
earth  and  rock  facing.  The  upstream  face  is  inclined  at  3H:1V 
and  the  downstream  face  is  inclined  at  2.5H:1V.  The  dam  embankment 
top  width  is  12  feet.  The  35-foot  long  free  overflow  stepped  spill¬ 
way  is  adjacent  to  the  south  abutment.  A  wooden  footbridge  supported 
by  two  piers  spans  the  spillway.  The  spillway  is  of  mortared  stone 
masonry  and  drops  in  two  24-inch  steps.  The  spillway  discharge 
channel  is  a  paved  inclined  channel  with  mortared  masonry  training 
walls  and  is  approximately  75  feet  long.  A  24-inch  diameter  cast 
iron  low-level  outlet  pipe  passes  through  the  toe  of  the  dam  about 
160  feet  from  the  south  abutment. -  Access  to  the  low-level  gate 
mechanism  is  through  a  pair  of  stee^l  doors  on  the  crest  of  the  dam. 
Essential  features  of  the  dam  are  given  in  Figure  1.  ; 

b.  Location.  The  dam  is  located  in  Stokes  State  Forest  in 
Sandyston,  Sussex  County,  New  Jersey  on  an  unnamed  tributary  to 
Flat  Brook  in  the  Delaware  River  watershed.  It  is  at  north  latitude 
41°  10.1'  and  west  longitude  74°  5.1.7'.  A  location  map  is  given 

in  Figure  2. 


c.  Size  Classification,  Based  on  its  storage  of  94  acre-feet, 
which  is  less  than  1000  acre- feet,  but  more  than  50  acre-feet,  and 
its  height  of  24  feet,  which  is  less  than  40  feet,  Shay  Lake  Dam  is 
classified  as  small  in  size,  in  accordance  with  the  criteria  given 
in  the  Recommended  Guidelines  for  Safety  Inspection  of  Dams. 

d.  Hazard  Classification.  Visual  inspection  of  the  downstream 
area  revealed  no  structures.  There  is  no  downstream  hazard.  Accord¬ 
ingly,  Shay  Lake  is  classified  as  low  hazard. 

e.  Ownership.  The  dam  is  in  Stokes  State  Forest  and  owned 
by  the  State  of  New  Jersey.  Mr.  Louis  Cherepy,  Superintendent  of 
Stokes  State  Forest  explained  that  the  dam  and  lake  is  leased,  free 
of  charge,  to  Rutgers  University  for  a  4-H  camp.  Mr.  Kenneth  Zimmer¬ 
man,  New  Jersey  4-H  Camp,  R.D.  #2,  Box  44L,  Branchville,  New  Jersey 
07826  is  one  of  the  current  camp  directors. 

f.  Purpose  of  Dam.  Shay  Lake  Dam  was  originally  designed  and 
constructed,  and  currently  is  used  for  recreation. 

g.  Design  and  Construction  History.  The  dam  was  built  by  the 
Civilian  Conservation  Corps  in  1937-1938.  A  set  of  plans  consisting 
of  four  sheets  was  recovered  from  NJDEP  files.  Design  specifications 
accompany  these  plans  which  are  included  in  Appendix  1. 

h.  Normal  Operational  Procedures.  Data  received  through 
conservation  with  Kenneth  Zimmerman,  Camp  Director,  New  Jersey  4-H 
Camp  indicated  that  the  low-level  outlet  has  been  operated  at 
irregular  intervals.  Mr.  Zimmerman  noted  that  the  lake  was  last 
drained  in  1967.  No  formal  written  operating  procedures  were  found. 

i.  Site  Geology.  The  logs  of  seven  borings  taken  along  the 
centerline  of  the  dam  are  shown  on  a  drawing  dated  May  23,  1938 
(Sheet  2  of  4  in  Appendix  4).  The  logs  indicate  that  the  foundation 
consists  of  "clay,  sand  and  stones"  with  occasional  reference  to 
"gravel  and  large  stones".  These  soil  conditions  are  consistent 
with  the  Geological  Map  of  New  Jersey  which  indicates  that  the  soils 
within  the  immediate  site  area  consist  of  ground  moraine  overlying 
bedrock.  Bedrock  was  reported  for  only  one  of  the  borings.  This 
was  the  boring  taken  closest  to  the  south  abutment  in  which  "red 
sandstone"  was  encountered  at  a  depth  of  about  six  feet.  The  other 
six  borings  did  not  encounter  bedrock  and  penetrated  to  depths  of 
seventeen  feet  or  less.  The  Geological  Map  of  New  Jersey  indicates 
that  the  bedrock  of  the  immediate  site  area  consists  of  "haru  sand¬ 
stone"  and  "soft  shale"  of  Siberian  age. 

1. 3  Pertinent  Data 

a.  Drainage  Area 
0.7  square  miles 

b.  Discharge  at  Damsite  (cfs) 

Maximum  flood  at  damsite  -  unknown 

Low-level  outlet  at  pool  elevation  (at  spillway  crest)  -  70 


Total  spillway  capacity  at  maximum  pool  elevation  (at  top 
of  dam)  "  999 

c.  Elevation  (ft.  above  NGVD) 

Top  of  dam  -  829.7 

Maximum  pool  -  design  surcharge  (100-yr.  peak  inflow)  -  826.2 
Spillway  crest  -  825.0 

Downstream  invert  low-level  outlet  -  807.0+ 

Streambed  at  centerline  of  dam  -  807.0+ 

Maximum  tailwater  (approximate)  -  811+ 

d.  Reservoir  (feet) 

Length  of  maximum  pool  -  1000  (estimated) 

Length  of  recreation  pool  -  990 

e.  Storage  (acre-feet) 

Recreation  pool  -  64 

Design  surcharge  (100-yr.  peak  inflow)  -  72 
Top  of  dam  -  94 

f.  Reservoir  Surface  (acres) 

Top  of  dam  -  8.6 
Spillway  crest  -  8.3 

g.  Dam 

Type  -  selected  earthfill  with  clay  core  wall 
Length  -  475  feet 
Height  -  24  feet 
Top  width  -  12  feet 

Side  slopes  -  upstream  3R:1V,  downstream  2.5H:1V 
Zoning  -  selected  fill  formed  in  successive  8-inch  layers 
Impervious  core  -  clay  core  wall  approximately  10  feet  at 
toe  of  dam  tapering  to  approximately  2.5  feet  at  dam  crest 


Grout  curtain  -  unknown 


SECTION  2 
ENGINEERING  DATA 


2.1  Design 

A  copy  of  the  original  design  plans  and  specifications  for  the 
spillway,  dam,  low-level  outlet  and  core  wall  dated  May  1938 
were  recovered  from  NJDEP  files.  The  design  plans  consist  of 
four  sheets.  The  plans  show  (1)  p]an  of  the  proposed  lake, 

(2)  cross  sections  of  the  proposed  dam,  (3)  relocation  of  the 
spillway  channel,  and  (4)  plan  and  sections  of  the  spillway  channel. 
These  plans  were  drawn  for  the  State  of  New  Jersey,  Department  of 
Conservation  and  Development,  USDA,  CCC  in  May  1938.  The  specifica¬ 
tions  dated  25  May  1938  describe  "The  construction  of  an  earth  dam 
with  concrete  and  clay  core  wall,  stone  riprap  on  a  portion  of  the 
upstream  face  and  stone  fill  at  the  toe  of  the  downstream  face  and 
stone  fill  at  the  toe  of  the  downstream  slope,  a  cast  iron  pipe 
blowoff  (low-level  outlet)  encased  in  reinforced  concrete...,  a 
masonry  and  rock  spillway  dam  with  a  spillway  channel  with  paved 
bottom  and  slopes." 

2.2  Construction 

Recorded  data  on  file  with  NJDEP  revealed  that  the  dam  was  constructed 
over  a  period  of  approximately  one  year  from  1938-1939  by  the  Civilian 
Conservation  Corps.  The  specifications  describe  the  methods  of  con¬ 
struction  of  Shay  Lake  Dam  including  construction  materials,  excava¬ 
tion,  construction  of  the  embankment  and  core  wall,  placement  of  riprap 
and  placement  of  the  low-level  outlet.  "Embankments  and  clay  core 
wall  shall  be  formed  in  successive,  horizontal  layers  not  exceeding 
eight  inches  in  thickness.  The  layers  shall  be  spread  across  the 
entire  width  of  the  portion  of  the  dam  between  the  core  wall  and  slopes 
by  means  of  a  bulldozer  or  by  hand.  Each  layer  shall  be  thoroughly 
compacted  by  means  of  the  sheeps  foot  roller  before  the  application  of 
the  next  layer. . . .  The  stone  fill  at  the  toe  of  the  dam  shall  be  made 
with  stones  separated  from  the  fill  of  the  dam  or  with  field  stones 
brought  in  from  adjoining  areas." 

2. 3  Operation 

No  written  operational  data  were  disclosed.  Communication  with 
the  current  Camp  Director,  Mr.  Kenneth  Zimmerman,  revealed  that  the 
low-level  outlet  mechanism  is  operated,  though  at  irregular  inter¬ 
vals  and  that  the  lake  was  last  drained  in  1967. 

2.4  Evaluation 

a*  Availability.  A  search  of  the  New  Jersey  Department  of 
Environmental  Protection  files  and  contact  with  current  Camp 
Director  revealed  a  substantial  amount  of  information.  All 
available  information  was  retrieved. 

b.  Adequacy.  The  information  retrieved  concerning  the  design 
and  construction  of  the  dam  is  satisfactory. 

c.  Validity.  The  validity  of  the  information  retrieved  was 

substantiated  bv  visual  inspection. _ ___ _ 


SECTION  3 
VISUAL  INSPECTION 


3.1  Findings 


a.  Dam.  Minor  slumping  of  the  downstream  slope  appears  to 
have  occurred  at  two  locations  (225  and  285  feet  north  of  the 
north  edge  of  the  spillway) .  There  are  man-made  "stairs"  at  three 
locations  of  the  downstream  slops  (160,  175  and  225  feet  north  of 
the  north  edge  of  the  spillway) .  The  "risers"  of  these  "stairs" 
consist  of  badly  deteriorated  timbers,  and  the  "treads"  consist  of 
soil  which  appears  to  be  a  disintegrated  shale.  Little  or  no  vegeta¬ 
tion  was  noted  on  the  stairs.  One  minor  wet  area  (with  no  standing 
water)  about  20  feet  downstream  of  the  toe  of  the  dam  and  75  feet 
north  of  the  north  edge  of  the  spillway  was  observed.  Remnants  of 
a  boulder  riprap  on  the  upstream  slope  of  the  dam  at  the  waterline 
was  noted  but  it  is  in  poor  condition.  Some  erosion  of  the  upstream 
.slope  at  and  above  the  waterline  has  occurred  near  the  right  abutment. 
Some  trees  and  one  small  clump  of  brush  are  growing  on  the  right 
abutment.  Brush  is  growing  on  the  downstream  slope  of  the  dam  between 
the  spillway  and  the  area  to  185  feet  north  of  it.  Some  small  trees 
are  growing  in  the  area  downstream  of  the  toe  of  the  dam  near  the 
spillway. 


b.  Appurtenant  Structures.  The  surface  of  the  concrete 
spillway  discharge  channel  has  eroded  exposing  some  of  the  coarse 
aggregate.  The  concrete  piers  of  the  footbridge  are  eroded  and 
undermining  at  the  waterline.  The  wooden  deck  of  the  footbridge 

is  surface  worn  and  weathered.  Some  of  the  planks  are  deteriorated. 
The ' discharge  end  of  the  low-level  outlet  was  not  visible  at  the 
time  of  the  inspection. 

c.  Reservoir  Area.  The  watershed  above  the  reservoir  is 
moderately  sloping  and  heavily  wooded.  Slopes  adjacent  to  the 
lake  appear  to  be  stable.  A  New  Jersey  4-H  camp  is  located  on  the 
north  shore  of  the  lake. 

d.  Downstream  Channel.  Some  brush  is  growing  in  the  discharge 
channel  downstream  from  the  spillway,  and  many  trees  overhang  the 
channel.  A  beaver  dam  a  short  distance  downstream  from  the  dam  was 
observed.  It  impounds  water  back  to  the  lower  end  of  the  spillway 
chute. 


SECTION  4 

OPERATIONAL  PROCEDURES 


4 . 1  Procedures 

No  formal  operating  procedures  were  disclosed.  Normal  operating 
procedures  were  described  in  Section  2.3. 

4 . 2  Maintenance  of  Dam 

No  formal  maintenance  procedures  for  the  dam  were  revealed.  From 
the  condition  of  the  dam  and  appurtenant  structures  it  is  apparent 
that  a  maintenance  program  is  followed,  though  no  written  procedures 
exist. 

4. 3  Maintenance  of  Operating  Facilities 

No  formal  maintenance  procedures  for  the  operating  facilities  were 
revealed.  The  low-level  outlet  is  operated  at  irregular  intervals. 

4. 4  Warning  System 

No  description  of  any  warning  system  was  disclosed. 

4 • 5  Evaluation  of  Operational  Adequacy 

A  regular  operational  and  maintenance  program  should  be  established 
for  Shay  Lake  Dam.  This  program  should  include  measures  described 
in  Section  7.2  c.  and  be  implemented  as  prescribed. 


SECTION  5 

HYDROLOGIC/HYDRAULIC 


5.1  Evaluation  of  Features. 

a.  Design  Data.  Because  no  original  hydrologic  design  data 
were  available  an  evaluation  could  not  be  performed. 

b.  Experience  Data.  Data  received  through  conversation  with 
Kenneth  Zimmerman,  Camp  Director,  New  Jersey  4-H  Camp  indicated 
that  in  the  time  he  has  lived  near  Shay  Lake,  he  has  never  seen 
the  dam  overtopped.  No  written  experience  data  were  produced 
indicating  an  overtopping  problem  in  the  past. 

c.  Visual  Observations.  No  visual  evidence  was  found  of 
damage  to  the  structure  caused  by  overtopping.  At  the  time  of 
inspection,  approximately  0.2  foot  of  water  was  flowing  over  the 
spillway  crest. 

d.  Overtopping  Potential.  The  hydraulic/hydrologic  evaluation 
for  Shay  Lake  is  based  on  a  Spillway  Design  Flood  (SDF)  equal  to 
the  100-year  flood  in  accordance  with  the  range  of  test  floods 
given  in  the  evaluation  guidelines  for  dams  classified  as  low  hazard 
and  small  in  size.  The  100-year  discharge  has  been  determined  by 
Stephen  J.  Stankowski's  method  as  outlined  in  "Magnitude  and  Fre¬ 
quency  of  Floods  in  New  Jersey  with  Effects  of  Urbanization", 

Special  Report  #38,  1974.  Hydrologic  computations  are  given  in 
Appendix  C.  The  100-year  discharge  for  the  subject  watershed  is 
128  cfs.  The  spillway  can  pass  the  100-year  flood  without  over¬ 
topping  the  dam  embankment  and  is  considered  adequate. 

e.  Drawdown  Capability.  If  the  low-level  outlet  currently 
in  place  is  fully  operable  and  free  of  debris  it  is  estimated  that 
the  pond  can  be  drained  in  approximately  0.7  day,  assuming  no 
significant  inflow.  This  time  period  is  considered  adequate  for 
draining  the  reservoir  in  an  emergency  situation. 


SECTION  6 

STRUCTURAL  STABILITY 


6 . 1  Visual  Observations 

Apparent  sloughing  at  two  locations  on  the  downstream  slope  of  the 
dam  may  be  evidence  that  the  overall  stability  of  the  downstream 
slope  is  marginal.  Manmade  "stairs"  at  three  locations  on  the 
downstream  slope  have  little  or  no  vegetation  and  are  consequently 
susceptible  to  erosion  which  could  endanger  the  embankment  especially 
if  the  dam  should  be  overtopped.  A  beaver  dam  downstream  of  the  dam 
has  backed  water  up  toward  the  toe  of  the  dam.  Any  seepage  which 
might  be  taking  place  now  or  which  might  develop  in  the  future  in 
the  area  where  water  is  impounded  by  the  beaver  dam  would  not  likely 
be  visible  during  inspection  of  the  dam.  One  wet  area  near  the  down¬ 
stream  toe  of  the  dam  may  be  evidence  of  a  seepage  problem,  which  if 
not  controlled,  could  lead  to  instability  of  the  dam.  If  trees  which 
are  growing  on  the  right  abutment  should  blow  over  and  pull  out  their 
roots,  or  if  they  should  die  and  their  roots  rot,  serious  seepage 
and  erosion  problems  could  result. 

6. 2  Design  and  Construction  Data 

Original  design  plans  and  specifications  dated  1937-1938  indicate 
that  the  existing  jross-section  of  tie  dam  consists  principally  of 
"selected  material  to  give  a  homogene  'us  structure  having  low  perme¬ 
ability"  and  an  upstream  slope  of  "lowse  stone  (to  the  flowline)  and 
placed  stone  to  the  top  of  the  dam".  A  clay  core  wall  is  shown  along 
the  center  of  the  embankment.  "The  fill  for  the  core  wall  shall  have 
a  clay  content  from  15%  to  25%. " 


6.  3  ' 


. Records 


No  operating  records  pertinent  to  the  stability  of  the  dam  are 
available. 

6.4  Post-Construction  Changes 


No  word  of  post-construction  changes  pertinent  to  the  stability  of 
the  dam  are  available. 

6.5  Seismic  Stability 

Shay  Lake  Dam  is  in  Seismic  Zone  1.  According  to  the  Recommended 
Guidelines,  dams  located  in  Seismic  Zone  1  "may  be  assumed  to  present 
no  hazard  from  earthquake  provided  static  stability  conditions  are 
satisfactory  and  conventional  safety  margins  exist."  None  of  the 
visual  observations  made  during  the  inspection  are  indicative  of 
unstable  slopes.  However,  because  no  data  are  available  concerning 
the  engineering  properties  of  the  embankment  and  foundation  materials 
for  this  dam,  it  is  not  possible  to  make  an  engineering  evaluation  of 
the  stability  of  the  slopes  or  the  factor  of  safety  under  static 
conditions. 
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SECTION  7 

ASSESSMENT,  RECOMMENDATIONS/REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition.  Shay  Lake  Dam  is  41  years  old  and  is  in  fair 
condition. 

b.  Adequacy  of  Information.  The  information  available  is 
such  that  the  assessment  of  the  dam  must  be  based  on  the  results 
of  the  visual  inspection  and  inspection  of  the  original  design 
drawings  and  specifications. 

c.  Urgency.  The  recommendations  made  in  7.2  a.  and  7.2  c. 
should  be  implemented  by  the  owner  as  prescribed  below. 

d.  Necessity  for  Additional  Data  Evaluation.  The  information 
available  from  the  visual  inspection  is  adequate  to  identify  the 
potential  problems  which  are  listed  in  7.2  a.  These  problems  require 
the  attention  of  a  professional  engineer  who  will  have  to  make  addi¬ 
tional  engineering  studies  to  design  or  specify  remedial  measures  to 
rectify  the  problems.  If  left  unattended,  the  problems  could  lead 

to  instability  of  the  structure. 

7 . 2  Recommendations/Remedial  Measures 

a.  Recommendations .  The  owner  should  retain  a  professional 
engineer  qualified  in  the  design  and  construction  of  dams  to 
accomplish  the  following  in  the  future. 

(1)  Investigate  the  sloughing  at  two  locations  on  the 
downstream  slope,  and  design  or  specify  remedial  measures  if  needed. 

(2)  Design  or  specify  repairs  to  the  man-made  "stairs" 
at  three  locations  on  the  downstream  slope  to  make  them  erosion 
resistant. 

(3)  Specify  and  oversee  procedures  for  removing  trees 
on  the  embankment  and  north  abutment. 

(4)  Investigate  the  cause  of  the  wet  area  near  the  toe 
'  of  the  dam  and  design  remedial  measures  if  needed. 

(5)  Specify  and  oversee  replacement  of  riprap  within 
zone  of  wave  action  on  upstream  face  of  dam. 

b.  Alternatives . 

None 

c.  Operating  and  Maintenance  Procedures.  The  owner  should 
do  the  following  soon: 

(1)  Start  a  program  of  periodically  checking  the  condition 
of  the  dam  and  monitoring  the  wet  area  near  the  toe  of  the  dam. 


The  owner  should  do  the  following  in  the  near  future: 

(1)  Clear  brush  on  the  embankment  in  that  area  adjacent  to 
the  spillway  discharge  channel. 

(2)  Repair  or  replace  deteriorated  portion  of  footbridge 
decking. 

The  owner  should  do  the  following  in  the  future: 

(1)  Engage  a  professional  engineer  qualified  in  the  design 

and  construction  of  dams  to  make  a  comprehensive  technical  inspection 
of  the  dam  once  every  two  years. 

(2)  Repair  eroded  concrete  in  the  footbridge  pier. 

(3)  Monitor  surface  erosion  of  the  concrete  discharge  channel 
floor  and  implement  repairs  if  erosion  continues. 

(4)  Remove  the  debris  from  the  low-level  outlet  channel. 

(5)  Periodically  operate  the  low-level  outlet  gate. 

(6)  Clean  the  surface  and  paint  the  low-level  outlet  chamber 
covers. 


SECTION  A-A 


ELEVATION  B-B 


SECTION  C-C 


APPENDIX  I 


VISUAL  INSPECTION 
CHECKLIST 

SHAY  LAKE  DAM 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


0.7  Sq.  miles  moderately  sloping  and 
DRAINAGE  AREA  CHARACTERISTICS;  heavily  wooded _ ^ _ 


ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY)  ;  825.0  (NGVP)  64  acre-feet 
ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  829.7  (NGVP)  94  acre-feet! 

ELEVATION  MAXIMUM  DESIGN  POOL:  826.2  (NGVP)  (from  peak  inflow) _ _ 

ELEVATION  TOP  DAM:  829.7  (NGVP) _ 

CREST :  free  overflew  stepped  spillway _ 


a.  Elevation  825.0  (NGVP) 


b .  Type  mortared  masonry 


c.  Width  35  feet 


K 

0 

li 


d. 

Length  2.5  feet 

e. 

Location  ■  Spillover  adjacent  to  south  abutment 

f. 

Number  and  Type  of  Gates  none 

OUTLET 

WORKS:  low  level  outlet 

a . 

Tvpe  24  inch  cast  iron 

b. 

Location  160  feet  north  of  south  abutment 

c.  Entrance  Inverts  unknown _ _ . 

d.  Exit  Inverts  807.0+ _ _ 

e.  Emergency  Draindovn  Facilities  ^  iron  last  1967 

HYDRO.METEORLOGICAL  GAGES :  _ _ _ _ 

a.  Type _  _  _ 

b.  Location_ _ __________ _ _ 

c.  Records  _ _ _ _ 

MAXIMUM  NON-DAMAGING  DISCHARGE:  999  CFS  _ _ 


APPENDIX  2 


PHOTOGRAPHS 


SHAY  LAKE  DAM 


( 


5  NOVEMBER  1979 

View  from  south  edge  of  lake  looking  at  spillway 
and  wooden  footbridge  over  spillway. 


5  NOVEMBER  1979 

View  from  spillway  training  wall  showing  stepped 
free  overflow  spillway  and  piers  for  wooden 
footbridge. 


SHAY  LAKE  DAM 


5  NOVEMBER  1979 

View  of  spillway  discharge  channel. 


5  NOVEMBER  1979 

Upstream  face  of  dam  embankment. 


SHAY  LAKE  DAM 


5  NOVEMBER  1979 

Downstream  face  of  dam  embankment.  Note  clump 
of  trees  adjacent  to  north  side  of  spillway 
discharge  channel. 


5  NOVEMBER  1979 

View  from  the  center  of  the  dam  embankment  looking 
south  showing  access  to  the  low-level  outlet  valving 
mechanism  in  the  foreground  and  the  wooden  footbridge 
in  the  background. 


SHAY  LAKE  DAM 


SHAY  LAKE  DAM 


2-5 


5  NOVEMBER  1979 

View  from  wooden  footbridge  looking  downstream 
at  spillway  discharge  channel. 


SHAY  LAKE  DAM 


C 


APPENDIX  3 

HYDROLOGIC  COMPUTATIONS 


SHAY  LAKE  DAM 


NATIONAL  PROGRAM  OF  INSPECTION  OF 
NON -FED.  DAMS 

SHAY  LAKE  DAM 

SANDYSTON,  NEW  JERSEY 

REGIONAL  VICINITY  MAP 

JANUARY  1980 

DEPARTMENT  OF  THE  ARMY 
PHILADELPHIA  DISTRICT,  CORPS  OF  ENGINEERS 


PHILADELPHIA,  PENNSYLVANIA 


ANDERSON -NICHOLS  8  CO., INC. 


CONCORO.NH 


SCALE  IN  Mil 


MAP  BASED  ON  U.S.G.S.  7.5  MINUTE  QUADRANGLE 
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$f  cs 


a:  **.  *••  ‘‘ 


The  excavation  for  the  spillway  Aaa  will  be  ia  ledge  rook  and 
should  be  to  neat  lines  as  ia  possible  tc  obtain  particularly  thi  lip  of  . 
the  spillway  dan, 

*•"  *  y 

Blasting  shall  only  be  don*  by  cocpetent  and  trained  sma^tsiLp.-. 
in  strict  accordance  with  the  CCC  Safety  Hagulatioae  covering  this 
of  work,  .  Ij? 


Borrow  Excavutio h 


>*■  » 


Borrow  pits,  furnishing  suitable  material  for  fill,  in'lh/'daitf  » >-V. 
nay  be  established  in  the  vicinity  of  the  dan  provided  excenrntie^^frcn;*uhh  I ' 
pits,  if  located  within  the  Halts  of  the  proposed  lake,  does 
the  ixperri ouane is  of  the  bottom  of  the  lake  against  .seepage  or  percolation  - 
or  if  without  the  limits  of  the  proposed  lake  an  eh  excavation  dOes;not;|^.. 
terfere  with  the  scenic  features  or  damage  the  forset,  such  locations' pf:  *> 
be  approrsd  by  Federal  or  State  Inspectors,  the  Landscape  Architect  and/-- ~ 
Forest  Supervisor.  ,  .  n  U  .  .  .  '  ,  .  *' 1  Z':  ' 

The  banks  of  all  borrowjpits'  shall  be  out  to  a  natural 
the  bottom  of  the  pit  left  level/ all.  trees, ;  strops  and  other  debrjLs;dii^';-  \ 
posed  of,  end  the  area  left  in  a-noat  and  as  natural  a  condition' ^ 
to  the  original  condition  as  possible,-  planting  or  the  starting ^of ' vegetation 
being  done  if  required  by  th®  landscape' Architect  or  Forest  fttq>«vi^»j'>Lfe'  \ 

1  .  •  ‘  '  ' J'  •  ■ 

.  ■  <  "  ■  »'*  . 
aajQgKPB?  AKD  COHg-lALL  .  <  . 


The  fill  for  the  core-wall  and  the  dsa  on  the  wpatro«i**ld*-  of  t  ^ *. 
the  eo re-wall  shall  be  selected  material  to  give  a  hocaogeheous.'stiFUsttrirO 
having  low  peisacahUity,  The  fill;  for'-the  core-wall  shall  hays 
tent  front  15jt  to  2Z%,  Such  material  shall  be  free  fro»;  loose.  ;f tone  spavins-  ■ 
a  greater  disaster  than  2  inches,  and  from  vegetation,  roots,  dsbri^  o»VC\; 
other  foreign  substance  that  might  deteriorate  or  injure  the  teptr^Lwliasa*. 
and  stability  of  the  embankment.  .  After  the  borrow  pits  are  loej^bd  /  7  / 

which  it  is  determined  by  visual  euocaination  in  test  pits  that  aateriil.  rP  *  ’ 
having  the  above  characteristics  can  "be  obtained,  staples  of  such  material  * 
shall  be  subjected  to  field  laboratory  tests  to  determine  the  grft4l*S  *»*'« 
for  compaction  characteristics  'as  detoxsdtned  by  the  Proctor  teat*  _ 

*  *  ,  '  .*  -  *  ,  «  *<  «  •'?'  * 

The  sclacted  materiel  shall  also  he  tasted  in  the  iaysaghi'  tom-/ 
pression  test  apparatus  to  determine  the  tendency  of  th*  material  to  <ajp«»d 
after  oospaotioa  under  changed  loading  conditions  or  moisture  content* J  ", 

^  »  -  V  ,  *-  V  *  '  * 

*  *  ^  —  i  ^  ^  — ^ 

Th#  area  of  the  dm  excavation  before  aay  fill  la  plaecd'^W^  '\y 
be  levelled  and  rolled  with  a  sh*spsfoot  roller*  Ahy  holts  that  may  b avc 
been  made  during  the  axcsvntiou  shall  be  filled  is  layers  and  'csspaoted  as 
hareianftsr  described.'  ;  w’ ‘‘ 

Babaateasnt*  and  clay  core-wall  shall  bo  fo»»d  in  suocesaive»  ‘ 
horisoatal  layers  not  exceeding  eight  (8)  inches  ia  thiehstae*  “Ssso 


■*  'a  +*\ *  '  * 

v  ~  r  i  -,:k 

i  *  X-W  l'  *'• 


*  ’*  7y '.•  “V;' 

*  *  i  -  ^  ^  *  . 

'■'s-t  Syi»!r*-**^igrv 


>  £  '-f  -** 


*  u  ,vr*v 


-►•V  r,f  v-  r>  ri7W'  '.4  ^  v.  ‘^'  7  <  TV ** <~vr ?  "**«*. *  ^  *  *  A  T ■**  vr* '  > < r^*' 

s? :r'V;  v rFr-  •-*>*•  «K*  ■■!'&-■:.. vfef>^ 

;•••:  . .  •  v-  P>.2>  ••  • ; •  *••  ,—•  .  ;.-  J  > 

:^\v; 

‘  •’ "  Hsfe'NV  ^  :.J  it  iV  ■??,£  c  ■  "  * :  s  v?*  *  > 


Specification*  for  th*  eoastroation  of  an  *arth  dm  with  ian*':,  ■ 


trwft#  and  clay  ooro-mll,  cton*  rip-mp  on  a  portion  of  th*  opctrcm  t$m  ' 
and  gton*  fill  at  th*  to*  of  th*  down.  vtr*m  alopwi  a  *a*t-iron  pipa?;>/ 
blow-off  or  drain  pip*  *n«a*ad  in  r*laforo*d  aonarata -with  wnwr^^j^|rtj|  *  ' 

and  amt-off  oallars,  .with  traah  acaaa  and  ant*  ahnab«rj  a  aaaonsy  nS^'V*^  " 

rock  jpillway  dm  with  a  *?ill*aqr  *h*»$*I.with  patrwd  lwi-tea'  jcad  *diaS^,g\ 

'  ■  7  -*J  "f v-  'vV"*'xp* - 

*>  '  .  1:  .  *  '*  r  *+  *- 1  .  **  a,  v  V*r  ••rf  -  v: 

, '-X' ,.-v  »  •  . 

•  ■  ill  mtcrial*  need  Anil  H  tba  ktt  of  «Uir  ***pwoti*a  ttttfc&ljy*'  V 

JdatiTi  waUrUl*  that  mtt  th*  wpiaUttowtloa*  cad  taato  harcdmiS**,  '  ”*  ' 

aefibad  and  tfca  uapattion  of  Ibdartl  and  it*ta  <nrtt» orittia  hmHW AMf  -  .* ' 

.  >.••  •  ..'V  ..  -  \.  •:>•(".  ’  ’■  ■>••■•  ■  ‘f  ,*■ 

.  ill  purchased  mat* rials  shall  mat  th*  raqulrmmte  of  7. 

standard  gocoinaamt  Oontrmcta  and  *p««ifi  cations  «  any  spatial  i^aiittinyX .  '  r 
tioma  d*m*d  adainabin  for' that  pc^*alte.n»td?A»Jtw.-'  *  A*  *V 

^  •  *  *  *  r\  '  %  : v  -.»'*•  r>  '•  ^  *  *’•{ 

•  7  .  *•  •<,*?'-  v 

,. F  S’  ***  •  *  *  »' *  * 

*r t ,r  ;tv 


M Kf. 


•'N 


%  ’ 
r  £  *  i 


‘  All  labor  Shall  bo  p*rf oxmd  by  fembcr*  of  th*~Oifll£an  Ottai*  r  , 
•orvatloa  Oorp*  or  sofcfc  A  111*4  labor  M  nay  W  d**aa*d  n* b*a*«ry  and  lrabf 
ond*r  jotwrnrmi  r*dnUtion*  Mtlng  «nd»r  th*  in*tm«ttca»  and  m jaftifim '  ..»  •  . 
of  th*  t«chTii*al  **rri**  of  A*  (Uilllan  0*n**rration  Qp*>*,  ,; 


nSATAHP* 


'■  ,  -V  •»* 


■'cSi'. 


Ql*arin^  *at  grabbing 

ill  trMi«  atmpa,  root*  and  *th*r  abi**d4aa*Ma  natarinl*^ 
within  th*  limits  of  th*  .*truetor*a  *hall  b*  rmpr*d  fro*  th*  aith  of-'-bM*  j> 
work  and  di*po**4  of  inn  aatimfaatory  puwr.  ill  hoi**  and  dapraaidort 
o*ns*4  by  trash  optAUona  thick  nay  extend  bayoai  VM  Units  of  th*  . 
ftraotnr*  aad  aot  xaaArad  or  obUtnmtad.ln  MbpUtion  af  ti  »  ffrag»\  u 
turn  *hall  b*  fillod  Ath  salarUC  md  aaitabl*  aatartal'  aU  bb  Xhartt^Of  r  ; 

t**ip*d»  .  ■ ,  V’ 

Du*  car*  b*  taken  in  p*rfOMd««  th*  foregoing  daaailbA 

w»k  that  paly  th*  mi  ethar  obj**ti*nabl*  aatayinl  that  aatwtw/  : 
lntorf*/*  with  th*  prosaoati**  of-th*  coantraetioa*  or  th*  *cnU*  fffadW- 
aft*r  eonrtractiom  ahsll  b*  rmorsd  and  then  only  nad*r  th«  InstracUaa 
and  cdric®  of  th*  Lend  comp*'  Architect 

fxeatatioa  for  Dm 


■t  ' 

'X 


*Qyt  !irw«  ooforwi  by  th*  4m  shall  b«  stsa^atod  to  th*  a ^oassary 


*i*ll  be  Bprea:  acroea  tie  entire  width  of  the  portion  of  the  daa  between 
the  core-wall  and  the  slopes  by  means  of  a  tmlldoaer  or  by  band.  Sash 
layer  shall  be  thoroughly  compacted  by  weans  of  the  sheep  afoot  roller  be¬ 
fore  the  application  of  the  next  layer.  Waiting  will  be  required  t**rt 
neoeesary  to  accomplish  a  thorough  compacting  of  the  fill.  The  degree  Of 
oompaetion  and  proper  moisture  consent  of  the  fill  shall  be  detsrainad  by  . 
the  Proctor  test  ani  by  the  ereu  drying  test,  as  th*  work  progrwsas#  sad 
the  degree  of  sprinkling  and  rolling  and  the  thickness  of  the  layers  Taried 
to  gire  the  best  results. 

Bsbankaant  sad  oo re-wall  fill  shall  sot  be  forwd  by  filling  to 
rarying  heights  and  permitting  the  antsrial  to  flow  down  tbs  faow  of  ton*; 

fill  to  lower  eleTStioas.  *'  * 

- 

The  stone  fill  at  the  toe  of  the  flea  shall  be  made  wit*  stones 
separated  from  the  fill  of  the  dam  or  with  field  stones  brought  la  fw« 
adjoining  areas. 


COHCHd 


•  *'  '•  •. . 

•<  ..  .  * 


Ooaorete  shall  be  eoaposed  ef  Portland  c sweat,  sand  sad  trap  resk 
or  pebbles  mixed  by  to 1 nee  in  th*  proportions  of  approximately  1:E:4,  the 
exaot  proportions  to  be  determined  by  taste  when  the  sand  and  ston*  haw*  *  y, 
been  selected. 

Cement  v-  t  ' 

The  oenent  shall  be  a  standard  brand  of  Portland  e meant  CaATasteed 
to  Meet  Federal  Specifications  SS-C-191. 


The  eand  ahall  be  composed  of  grains  or  particles  of  quart*  tr 
other  hard  and  durable  rocks,  moderately  sharp,  free  fro*  soft,  deoonpoeed 
or  partly  decomposed  eand  grains,  lusps  of  clay,  or  terragiaoue  ee«*at*d 
idea,  loan,  sas  salt*,  organic  natter  or  ether  foreign  materials. 

It  matll  be  of  suoh  fixed  grains  thst  all  the  particles  will  p*«s 
a  one -quarter  U/4)  inch  mesh  screen  and  all  be  retained  on  a  bOC-SMsh  *i«v*} 
that  no.  ore?  gojt  of  the  material  will  be  retained  on  a  10-mmeh 
that  the  intermediate  else  particles  will  be  graded  uniformly  be  reman  the 
lisite  aberre  described. 


ft.  ».».  KKH.H  r»r  ft.  «»«■.». 

or  «u!s.4  trml.  If  brok.o  two.,  It  ft«ll  V*  tr*F  «o*  fw  •«“  “ul.  1<~*’ 
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clcy  or  ether  foreign  Eateri&l  and  naat  net  centals  cere  than  tec  percent 
cf  stor.e  ocatee  cr  partly  coated  with  sto-e  dust.  Fhere  used  in  th® 
rpillway  dam  it  ahali  be  of  such  a  air®  that  all  of  It  shall  pa ss  a  two 
osi  on®-quarter  (E-l/i)  Inch  cash  screen  and  all  ha  ratal  nod  on  e  nt- 
quartar  inch  (1/4")  ftssh  screen.  In  all  other  strictures  It  shall  ha  ot 
such  a  size  that  all  of  it  will  pass  a  one  and  01  -naif  {1-1/8)  inch  wash 
a  c  roe  a  and  be  retained  on  a  one-quarter  (l/4)  inch  mash  screen.  The  vmrlmuB 
atone  fragments  between  these  described  Halts  composing  any  particular, 
site  shall  be  unifocal?  distributed  throughout  the  cats  of  stone  M  shipped* 

*■  *  V  »'  *  f  4 

If  of  washed  grarel,  it  Aall  be  oostposed  partially  or  totally 
of  crushed,  pebbles  free  fro*  soft,  thin,  elongated  pieces,  organic  natter,  - 
loea,  day,  or  pebbles  coated  therewith*  The  pebbles  shall  be  Of  a  scat hi, 
hard,  durable  character  free  from  weathered,  decomposed  pebbles,  piseeiCf  . 
ooal  or  other  foreign  wet* rial.  It  shall  not  contain  acre  than  fir*  percent 
of  slats,  shale,  or  soft  sand-stone  particles.  The  grarel  shall  be  So  waAbod 
that  the  surface  of  the  different  pebbles  are  clean  and  free  froa  all  ooatlng 
of  loan  or  clay  before  the  grarel  is  loaded  into  the  shipping  rehtcle*  Dm 
sice  Shall  be  such  that  wherb  used  in  the  epillwcy  dsn  all  of  the  pebble* - 
will  pause  a  two  (£)  inch  wash  screen  and  be  retained  on  a  oae  and  one-quarter 
(l-l/i)  Inch  mesh  screen  and  In  all  other  structures  all  of  the  pebble e  wHl 
pass  a  one  and  one  half  Inch  (1-1/2*)  aesh  screen  and  all  be  retained  on  * 
one-quarter  inch  (l/4")  aesh  screen.  The  rarioua  intermediate  si  see  of 
pebbles  between  these  described  limits  composing  any  particular  grads  of 
grarel  shall  be  uniformly  distributed  throughout  the  wass  of  grarel  Alpped. 


forms  shall  be  well  built,  substantial,  and  mortar  tight,  fonts 
ahali  not  be  wired  through  the  wall  but  shall  be  properly  braoed  and  shall 
conform  to  the  dimensions  ohn*n  on  the  plans*  Forms  onoe  used  shell  be 
eleaned  before  used  sgali.  for  imposed  eurfaoee  materials  need  fear  fonts  , 
shall  be  aound  and  free  from  loose' knuta,  shall  be  dressed  te  a  smooth  sur¬ 
face  and  shall  ha  uniform  in  thickness  and  wtoh  plank  must  be  of  uniform 
width.  The  edges  shall  ba  ascurately  fitted  whether  and  secured  to  the 
studding  or  uprights  in  herixontal  liass,  Dts  forms  shall  be  treated  with 
oil  or  grease  before  any  ooncreti  is  plaoed  thsrein.  lo  oossrete  shell  "be 
placed  in  freezing  weather  without  special  permission. 

Any  pipes  or  conduits  Aloh  arc  to  be  set  in  the  walls  or  encased 
in  oo ncrate  shall  ba  plaoed  In  the  forms  before  the  eoaerete  is  deposited  . 
tad  i  thoroughly  cleaned  before  placing  the  concrete. 

Ill  ring  Concret# 

Concrete  ahali  be  mixed  In  a  mechanically  propelled  consrwt* 
mixer  of  the  batch  type.  The  quantity  of  each  tsgredient  required  t«  pre¬ 
pare  a  v  ^.tsh  of  ocncr^to  of  th*  desired  sine  shall  be  detaruinad  at  the 
initial  siege  of  th*  work.  Th#  quantity  of  water  required  to  produce  op¬ 
erate  of  the  desired  consistency  fthall  also  ba  d«t*iaih#4  at  th#  initial 
gt.  .  of  construction.  After  a  quantity  t*u«  required  has  H#n  established, 
ao  tenges  ahali  be  mad*  U  th#  measuring  Oeticcs  which  dsb*min*  th* 


quantity  of  each  ingredient  thue  required. 

hach  batch  mat  be  in  actios  in  the  mixing  drua  at  least  one  and 
one-half  (I-l/E)  minute*  or  aa  much  longer  aa  neceaaary  to  secure  a  uni  for*, 
homogeneous  conoreta  that  ha*  the  required  consistency  and  workability. 

The  concrete  shall  be  mixed  only  la  such  quantities  aa  will  be  required  for 
immediate  us*.  Any  oonorete  that  has  developed  Initial  eat  before  being 
deposited  in  place  shall  not  be  used. 

Placing  Concrete  ’ ' 

Concrete  shall  be  placed  In  the  forms  immediately  after  mixing* 

It  shall  be  so  deposited  that  the  aggregates  are  not  separated.  Throwing 
or  dropping  the  oonorete  any  considerable  diatanoes,  depositing  large  qnan- 
titles  at  any  point  and  running  or  working  it  along  the  forms  or  any  ether 
practice  to  cause  segregation  of  tha  ingredients  will  not  be  allowed.  It 
shall  be  compacted  by  continual  tamping  and  spading.  Care  shall  be  taken 
to  fill  e-rery  part  of  the  forme,  to  work  the  coarser  aggregate  bask,  from  >■ 
the  face  and  to  force  the  oonorete  under  and  around  tha  reinforcement  with¬ 
out  displacing  it.  Concrete  shall  be  deposited  in  continuous  horizontal 
layers  and,  whenever  practicable,  shall  be  deposited  contlnnouely  for  seek 
monolithic  seetion  of  tha  work. 

When  oo nc re ting  is  to  be  discontinued  for  an  indefinite  period, 
e  construction  joint  as  shown  on  the  plans  shall  be  made  to  fox*  a  keywwy. 

In  making  horizontal  Joint*  in  the  ooacret*  tfcerm  freah  concrete  Is  eow- 
neoted  with  concrete  which  has  set,  the  space  shall  be  aleaned  thoroughly  . 
of  all  laitanoe  and  foreign  materials  before  the  new  oonorete  is  placed* 

In  vertical  joints  where  it  is  desirable  te  sake  am  expansion  joint,  the 
old  concrete  shall  be  cleaned  and  covered  with  two  brush  ooats  of  hot 
liquid  asphalt  before  the  new  concrete  li  placed  in  order  that  there  Aall 
b*  no  adherence  between  the  old  end  new  concrete*  Careful  attention  Shall 
be  given  to  the  proper  curing  of  the  concrete  and  all  axpoaed  aurfaeoi 
shall  be  protected  from  the  sun  and  in  drying  weather  ahall  be  kept  wet 
during  the  initial  curing. 

Removal  of  Forma 


Tons*  on  vertical  surfaces  Aall  not  be  raaoved  withl*  J«ss  the* 
twenty-four  hours  aor  sort  than  forty-eight  hours  exempt  in  oo-ie  or  imf 
weather  and  then  not  until  the  oonorete  has  thoroughly  eet.  After  tbs  forms 
are  removed  from  exposed  surfaces,  any  ridge*  due  to  oraeis  or  Joint*  in 
the  forms  shall  be  erased  with  wooden  float*.  Any  opening*  or  cavities 
jiall  be  cleaned  by  removing  all  loos#  particle*  and  .mall  be  scrubbed 
«lth  a  wet  brush  and  dusted  with  nset  ceaeat  and  *  opening  isniedistaly 
filled  with  mortar  of  plastic  consistency  and  0*  he  same  composition  a* 
used  in  the  wall,  which  shall  be  firmly  forced  cto  th  cavity  or  opening. 
When  the  opening  is  wall  filled,  a  wooden  flo*  Siall  .  -  used  to  bring  the 
turfeea  of  the  suortar  in  a  true  plane  with  th<  tuxrounding  earfeoe.  Plaster¬ 
ing  fieieled  jurfecea  with  neat  cogent  or  e*v  ar  is  prohibited. 


REINTCRCPvG  STILa 


All  reinforcing  bars  shall  b*  of  the  deformed  type  and  the 
metal  from  which  the  bare  and  aeah  re info re  amenta  are  aade  shall  ooaply 
with  the  Federal  sped flcationa  for  such  material. 

The  bars  shall  be  of  the  sites  shown  cm  the  pita*  a uu  >*.  ^esh 
reinforcement  shall  b*  6"  x  6"  mesh  #10  gunge  electric  welded  reiifokii»g 

rlre. 


MASONRY 


3tone 


The  stone  used  1a  the  construction  of  stone  masonry  structures 
shall  be  s  ns  tire,  hard,  durable  stone  that  will  easily  permit  ef  its 
being  out.  chipped,  or  chiseled  into  the  required  shape  or  form.  The 
stone  used  ah  all  be  in  its  natural  shape  or  form,  rough  dressed  or  hand 
dressed. 

Hough  dressed  stone  shall  be  fairly  rectangular  is  shape,  haring 
at  least  one  aaooth,  eren  fase  bat  set  less  than  three  inches  is  thickness 
nor  less  than  eight  inches  in  width  and  haring  a  length  greater  than  eme- 
h&lf  the  thickness  of  the  wall  in  which  the  stone  will  be  used.  Bswfh 
dressed  stone  shall  he  used  in  the  faees  of  all  exposed  walls* 

Hand  dressed  stone  will  be  hand  dressed  to  nearly  reetawgwler 
shape.  The  front  faee  shell  he  aaooth  end  area,  free  from  ebj+ftlewebla 
depressions  er  projections,  be  rectangular  in  shape,  here  straight  edges 
with  square  corners,  and  the  ether  sides  dressed  nearly  perpendicular  he 
this  faee.  Hand  dressed  stone  shall  be  not  less  then  eighteen  laehst  in 
length,  six  inches  in  thickness  nor  less  thin  one  feet  in  width*  Sand 
dressed  stone  shall  be  used  in  the  steps  forming  the  dowa-stnean  alnpe  of 
the  spillway  dan. 

Header  stone  shall  be  squal  in  length  to  the  thickness  of  the 
wall  in  which  it  is  to  bo  placed. 

Conetruoticm 


The  lergest  stone  srailahle  eh  all  be  used  in  the  bottom  eonyns, 
with  a  gra&aal  deereane  is  site  towards  the  top.  All  stone  Anil  be  laid 
in  a  bed  of  werter  and  so  plated  as  to  properly  break  Joints  se  that  each 
Joint  shall  be  6  inches  or  sore  herinoatally  from  the  adjaeeat  Joi  i* 
the  unat  course  and  bind  together,  be  flmly  anchored  sad  embedded  is  the 
mortar  so  a*  to  fora  a  good  substantial  wall  haring  *  neat  and  finiehad 
appaamnew.  Tfe*  stones  atust  also  be  laid  with  their  bedding  plane  and 
Haas  of  stretifiaatioa  U  a  horizontal  position,  faee  stena*  Anil  be  so 
le*  Ki«t  exposed  surfaces  *r*  prsatioaily  parallel  with  tbs  faee  of  the 
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wail  and  no  projections  extending  ever  two  inches  beyond  the  fee*  Hm  of 
the  wall.  Sufficient  header  stone  shall  be  used  that  one-fourth  of  the 
face  stone  is  of  this  type  sad  that  they  Bust  be  evenly  distributed  over 
the  face  of  the  wall.  The  stone  used  for  the  becking  shall  be  of  the  some 
thickness  as  the  adjacent  face  stone,  similarly  laid,  and  shall  be  firmly 
trubedded  in  the  oeaent  so r tar.  All  specea  between  the  stone  shall  be  filled 
flush  with  mortar  and  packed  with  specie  thoroughly  embedded  is  the  cement 
mortar.  Sufficient  sorter  ah all  be  used  to  fill  wn  openings  as  no  voids 
in  any  part  of  the  wall  dll  ba  permitted.  The  stone  need  in  the  faoe*  of 
walla  shall  be  eo  selected  that  the  mall  dll  be  free  from  disintegrated 
stone  and  have  a  uniform  color  sad  appearance. 

Mortar 

The  mortar  used  shall  be  c exposed  of  one  part  Portlet  I  seuaV 
and  three  parts  by  volume  of  concrete  sand  hereinbefore  specified.  Tbs 
cor  tar  used  In  the  faces  of  the  cells  may  be  mixed  with  a  pigment  to  give 
it  a  color  that  may  he  required. 

The  joints  in  the  faoe  of  the  call  dell  be  raked  out  to  tbs 
depth  shown  on  the  plan  to  obtain  as  sear  a  natural  rook  faoe  as  is  possible  1 
to  obtain.  s 


RIP-RAP  * 

1  ■  * 

*-  *  •  w  «' 

*>V. 

Riprap  dell  be  composed  of  native  stone  approved  as  to  sine  and 
quality  and  shall  be  laid  at  the  plaaaa  indloated  on  the  plans.  Thin  -stoma 
shall  be  sound  "one-man  atone"  free  from  structural  defects  net  lose  them 
one-third  of  n  euble  foot  in  .alums  pmd  mot  less  than  three  lashes  thiek. 
the  width  of  no  stone  shall  be  less  then  two  and  one-half  times  its  thick¬ 
ness  end  the  depth  ehall  be  as  shown  on  the  plans.  The  larger  si  see  amd 
best  quality  of  the  native  stone  meeting  these  requirements  shall  be  used 
on  the  up-streae  face  of  the  dam.  The  stone  of  poorer  quality  and  mealier 
eises  is  to  be  used  on  the  slopes  and  bottom  of  channels  where  required. 

Stone  shall  be  bedded  one  against  tbs  other  with  the  ends  in  eon- 
tact.  The  spaces  between  t'e  larger  stones  shall  be  filled  with  specie  of 
suitable  eises  and  all  spaw.e  A  ell  be  roosted  thoroughly  into  pises,  due 
shall  be  exercised  la  placing  this  atoms  to  have  the  smoother  aids  or  end 
of  the  stone  on  the  exposed  surfaces  ec  that  the  finished  surfnees  of  the 
riprap  dhall  present  an  even,  tight  surface  true  to  the  lines,  grades,  and 
sections  given. 


BLQ-MJrr  OR  DSAXKFIPE 

The  blow-off  or  drainpipe  shall  be  composed  of  twenty'-* four  inch 
cast  iron  pipe  enoassc  in  relnforesl  concrete  supported  by  ooiwsreV#  supports 
together  with  eoaareu  cut-orf  wall#,  intake  trash  screen,  gnte-«h*wb#r, 
is: d  control  taife. 

_ I 


hhnli  be  diaaord  pattern,  steel  floor-plate,  three-eighths  inch  thick,  of 
t;.fc  dic-nsione  shown  on  the  plan.  It  shall  be  hinged  to  a  three-eighths 
by  six  inch  steel  strip  around  the  opening  to  the  gate  ehaaber.  Thia  rteel 
strip  shall  be  sacirely  fastened  to  the  oonerete  by  l/£  iaah  by  8  inch 
galvanized  holts  embedded  in  the  concrete.  The  plate  ooTers  ahali  be  pro¬ 
vided  with  staple,  hasp  and  a  #85 0  Tel®  lock. 

Gate  Taira 

The  gate  valve  shall  be  a  single  gate,  light  pressure  valve  of 
the  Ludlow  Valve  iifg.  Co.,  list  yl5  or  equal.  This  gate  valve  A  all  bo  pro¬ 
vided  with  flanged  Joints  and  with  a  wheel  and  gate  stand  directly  connected 
to  the  valve  etea. 
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State  of  New  Jersey 
State  Water  Policy  Commission 
REPORT  ON  DAM  APPLICATION 
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the  *  :*  Ccr.rervnt'.sr.  (ir.i  Level  spse:. 


iiifii  15; 


a  dam 


for  appiot.il  i'l  plan*  .iin!  l •  •  r  ,i  permit  construct 
„  .  *  _  Stokes  Stnte 

*  r--  aa a  rores t  *  branch  of  Flat  Brock  tribularv 


H  t,  ^  V* 


in 


Sussex 


.ohr.  r. .  Fro  cm.  a 


Tv |m’  nl  dam  Earth  e;.j:--e-';io»ent,  concrat#  and  clay  Top  width 

core  /tail. 


l.rnjilli  nl  (Lim  (395.) 


Loiiun.  New  J#*i -#*% .  ha*  Item  examined  by 
.Wmlaiil  l>iv|.imi  Kiipincer. 

I’KINUI’AI.  KKNTl  HK< 

I  i". 'li"ii  ri. .9  0  Sil»*  in*|Nvtei{  5/  3/37  «7 •  n • 

L/l  5,08 

I  ’im  (»*»•*•  nl  dam  recreation  in  state  Forest , 

Iju.iuj:*'  area  C.7  i*«|.  mi.  Klevation  nl  (low  line  VTC  *_ 

\i»m  •'!  lake  aero.  Cipaciiv  of  lake  ?1  Mill, 

in,  0  feel. 

I  [Mie.illi  !»lt*}»0  3:1  Ihiwn*lream  elope  ?-l/tzl 

feel.  Max.  height  (avTo^ 

h  ••iiiMl.*l  ion  m.ilerial  Lcis*  rock  and  hard  pan. 

Tvpeol  .piilnuv  o'eir  ir.  notch  ir.  led^e  rock.  Length  ..f  .pillwav  ;3.0 

M,i\.  Iie.nl  tin  .pillnav  ?,1  feel.  Critical  certh  for  3 00  sec.  :'t. 

>piilwav  eapacil)  555  mv.  It.  per  »«|.  mi. 

Uuflet*  oilier  than  spillway  One  f?.1;"  drain, C. I,  pipe  with  ^ate  valve  in  rvanhole. 

Four  drawings  approved  by  V  .  Z.  F.islev,  License  No, 

It  liar  Ik'i'ii  found  tiial  the  »ite  for  the  dam  m  suiuhle  and  the  plan*  adequate  to  insure 

the  (oiietriletiou  ol  a  »liiielure  which  will  not  he  a  menaee  to  life  nr  property.  It  is  therefore 

leemnmendeil  that  the  plan*  lie  approved  and  that  a  permit  he  isMied.  >>uliject,  however,  to  the 
lollouiiifi  teinie  and  condition*:— 

I.  That  lhi«  permit  doc  not  give  any  prupeitv  right*.  either  in  real  date  or  material, 
mo  aii>  r\»  lii.ive  piivilrge*;  neiihei  d*w*e  it  authorize  ativ  injur)  t"  private  property  nor  in- 
1, fit’ll  nl  piivale  1  ifchl*.  nor  onv  iiifiingemenl  of  federal.  State  or  local  Ian.  or  rr^ulnf inn- ;  nor 
doe.  it  waive  the  nhtuining  ol  Federal  ussent,  when  nccreMry. 
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J.  ili.it  tin-  >\":k  *r.i!l  .it  .i!'  tint-*  ~ ;o  - u j*»*i •. and  impcctinn  fiv  rrnre*en* 
'»(  tiif  .**t.ib  V.  .;tei  I'nliiy  (.ii’.im:"i"ti  .1  n  I  tii.'i  tin  rii.it. pi-  in  plan*  and  *[>eciiieations  a* 
iii;  :"\<d  •lull  lif  nude  e\.-»*pt  with  writt**n  consent  of  dir  (!i  tmni*»i.  ii.  Tin-  Commission  however, 
I''»itvi*«  the  right  t"  r ju i r«-  such  changes  or  modification*  in  tin*  plans  arid  specifications  as  may 
I"  ■otoidrrcd  nc«v-*ary.  and  further  reserves  the  right  to  *u.*pend  or  revoke  this  permit  at  any 
time  -iiotild  such  action  he  deemed  advisable  in  tiie  interest  of  puldir  safety. 

Tint1  the  mirk  shall  !>»•  under  the  direction  of  a  competent  engineer,  and  that  he  or  a 
•  "Mpetriit  iv|iif.*.-'ilai:\e  shall  he  on  tin-  ground  daily  during  the  construction  and  until  the  com* 
cn  1  'ii  oi  1  i it*  uaru. 

!.  That  the  <  ouimis'ion  *!ijII  he  notified  iri  ad -.a  nee  of  tin-  ptopn»ed  time  of  the  commence* 
met  t  "I  1 1: i-  work:  that  no  material  shall  la-  placed  on  any  portion  of  the  foundation  until  «uch 
I'lorlniii  "f  the  fmmdation  lia*  l«c*-n  approved  in  writing  hv  a  representative  of  the  Commission. 

.*>.  'Iliat  .1  report,  on  form*  to  In*  submitted  by  the  Commission,  on  the  status  of  the  con* 
»tiu<  to. 11  work  shall  be  mailed  to  the  State  Water  Policy  Commission.  State  House  Annex.  Trenton, 
New  Jei *e\ .  on  the  fir*t  day  of  each  montii  until  the  work  U|niii  the  dan)  has  been  completed. 

»».  That  no  brush  or  waste  titnU'r  cleared  from  the  area  under  this  approval  shall  lie 
burned  mile*,  and  until  the  party  doing  the  woik  shall  have  obtained  a  permit  from  the  Fire¬ 
warden  of  the  district  in  which  the  hurtling  is  to  he  done,  in  accordance  with  Swlina  I f t  ChaySsr 

Uhh  l«.  I..  l*«Wn  R.  S  13i  9  •  It 

7.  That  no  fla*hhoard*  or  other  ohstruetiou  *liall  lie  placed  or  |*ermitted  to  remain  on  the 
ere*t  ol  the  spillway. 

K.  That  the  work  ‘lull  lie  started  witliin  one  year  from  date  of  this  permit  and 
completed  witliin  two  years  from  said  date;  otherwise,  this  permit,  if  not  previously 

revoked  or  specifically  extended,  shull  cease  and  he  null  and  void. 

9*  This  permit  shall  not  become  operative  uni  as  a  and  until  the  appl  leant 
shall  file  with  the  Commission  within  thirty  days  from  date  hereof ,  upon  a  form 
furnished  by  the  Commission,  its  written  aeeeptanoe  of  the  terms  and  conditions 
hereby  imposed* 

10*  Details  cf  spillway  and  spillway  e'.iannel  ar»  su.-j^ct  to  rorision  after 
excavation  has  disclosed  precise  location  of  led~e  rock* 
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Trenton,  New  Jersey, 
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Jit#  li,  19U. 


K#w  J#r##y  Depar  taant  of  Conaerratton  f>  D#v#lop**nt 
State  Bou«#  Annex 
Trenton,  Kew  Jersey 

Ke»  Dai  Bplloatloc  Ko*  30jjj> 

Attm*ioni  Mr,  h.  I,  Rialey.  Shay  Lake- 

As  th#  raault  of  impaction  by  Mr*  John  I.  Brook# ,  Assistant  Dirialea 
fnglnaar  with  this  Coaetilslo®,  on  Juno  7»  15t*0»  of  th#  up  straus  edbanknent 
at  th#  Shay  Lak#  dan  in  Stoic##  Stat#  forest,  I  car.  advia#  you  a#  fallen# i 

In  an  area  about  ?0  f#et  by  30  foot  la  #1>#,  having  It#  upatroan  ade# 
at  tha  to#  of  th#  upatra'n  oabanknant  and  it#  laft  edge  ton  foot  to  tb# 
right  of  tha  blow-off  pi  pa,  th#  #nbanknent  fill  quaka#  undor  th#  tr»ot or 
haulinr  th#  #h##p#foot  roll#r  and  In  thi#  *  raa  th#r#  aro  too  danq>  spot# 
and  on#  poliyt  (at  t##t  pip#  Bo*  9)  wfe#re  water  rl  i  through  a  "pip#*  In 
th#  fill  to  tha  aurfae#  of  th#  fill,  which  at  th#  ,  .no  of  inapaotion  wa# 
about  two  fr#t  thiak, 

Tha  araa  of  quaking  fill  la  ova r  th#  origin.  .craam  bod  where  a 
•  tratun  of  blue  olay  3  to  li  fo#t  thick  and  2  to  t  fa«t  baloar  tha  original 
aurfao#  waa  removed  baoauaa  it  waa  thought  that  tha  olay  would  afford  a 
poor  foundation*  At  oth#r  point#  on  tb#  eabankmact  wh#r#  th#  olay  etratum 
was  l#ft  in  plaea  no  daapn###  haa  appaar#d  in  tb#  #uperimpo#ed  fill* 

Tour  ecginaera  hav#  driven  a  r unbar  of  two-inch  pipaa  into  th#  fill 
in  th#  quaking  araa  and  at  th#  pipe#,  where  th#  o*ay  1#  a  till  in  pla#e,  the 
•lay  wa#  found  to  bo  juat  a#  hard  a#  th#  fill  and  th#  unuar lying  mt#rial. 

Examination  of  a  hand  #awpl#  of  th#  blu#  olay  #how#  it  to  b#  hard  whan 
dry  and  beoctalng  very  rtioky  but  not  fluid  when  w#t, 

Water  waa  encountered  in  tb#  troneb  for  a ora  wall  down  th#  alopo  of 
th#  right  bank*  Thi#  water  haa  now  bean  diverted  fro*  it#  ft* Mr  oouree 
down  th#  valley,  by  th#  oor#  wadi,  and  a  a  nail  qrimg  ha#  dov#l#potf  wp* 
•tr#a*  fro*  th#  da*  on  th#  right  bank* 

Our  coaoluelon#  ana  that  th#  blue  olay  rtrato  furnieh  a  *  .tic  factory 
foundation,  that  the  quaking  of  a  aaall  area  of  th#  up#troaa  embank— it 
Indicate*  that  a  uniformly  plastic  fill  la  b«la g  obtaia#d  and  that  th# 
UDitrema  #sh  ksaant  may  aaf#ly  ba  oo*pl#t#d  in  accordance  with  th#  ap¬ 
proved  drawii.f  wbloh  calls  for  a  3d  *lop#« 


-1 


At  an  addad  safeguard  agairut  pottible  tlipping  of  the  upttrean 
fill,  we  tuggett  that  the  rock  blanket  at  tha  toe  of  tha  upstream  em¬ 
bankment  ba  made  two  feat  thioker  than  shown  on  tha  approved  drawing* 

Your »  rery  truly. 


h  ~  r -C , 

G 

H»  T,  Critohlow, 
Engineer  in  Charge. 

JM 1 103 
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